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Food Research Organization(NARO) 
 
Artificial restriction enzymes, such as CRISPR / Cas9 or TALEN, allow for accurate 
cleavage of specific target sequences, and it has become possible to arbitrarily induce 
gene modification (deletion, substitution or insertion) to the targeted domain on a 
genome (genome editing). By applying the genome editing to plant breeding, it would be 
possible to arbitrarily modify an endogenous gene that affects various traits, and 
thereby develop new innovative varieties in a short period. 
 
Most genome editing in many plant species, foreign genes such as CRISPR/Cas9 or TALEN 
are introduced at first, accordingly those plants are regulated as a genetically modified 
organism (GMO) by the Cartagena domestic law 
(http://www.biodic.go.jp/bch/english/law.html) in Japan. Currently, various discussions are 
being conducted worldwide concerning the handling of null segregants in which foreign 
genes have been removed from those GM plants. LMO (living modified organism) are 
defined in Cartagena domestic law, as following.  
   

GMO and LMO have the same meaning in the present condition. 
   'LMO (living modified organism) shall mean an organism that possesses nucleic acid, or 

a replicated product thereof, obtained through use of the any of the following 
technologies.'  

 
In Argentina, null segregants are not regulated as GM plants (Lema et al. 2015). Even in 
Japan, null segregants may not be regulated as GM plants from the provisions of 
Cartagena domestic law. Then, how can we prove a null segregant? Several techniques 
such as Southern blot analysis, PCR, Next Generation Sequencer (NGS), tiling array 
and others will be used for detection of introduced genes. However, since each method 
has advantages and disadvantages and it is necessary to select an appropriate method 
while taking into consideration the purposes and cost, other factors. 
 
Here, I introduce application of these analysis methods for proof of null segregant. 
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